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Hydrodynamic Coupling 

The invention relates to a hydrodynamic coupling, in particular with the 
characteristics of the generic concept of claim 1 . 

5 

Hydrodynamic couplings are known for many application cases in many 
embodiments. An application case of a hydrodynamic coupling in a turbo compound 
system is disclosed in the reference DE 92 02 578.1. This coupling is connected to the 
lubricating oil circulation of the internal combustion engine and uses this oil as an 

10 operating medium and coolant. From this document it is known that when using motor 
oil as an operating medium in hydrodynamic couplings, complications can result by 
impurities in the oil settling on the inside of the circumferential wall of the coupling, 
which can lead to a block of the coupling and to a loss of its capacity to offset the torque 
and rotational speed fluctuations. Since the entire coupling rotates, it acts like a 

15 centrifugal oil filter. Pump blades and turbine blades of the coupling are manufactured 
with a high form precision and surface quality, so that between the pump wheel and the 
turbine wheel, a circulatory flow finds optimal flow-through ratios and thus leads to a 
high degree of efficiency of the coupling. Because of the design of the blade mounting 
and the flow circulating between the turbine wheel and pump wheel, the danger of a 

20 deposition of solids on the blade mounting itself is generally negligible. Problems are 
caused by the condition, however, when the motor oil used as an operating medium 
leaves the operating chamber formed from the blades and thus no longer is found in the 
circular and rinsing flow between the blades, but instead is only exposed to the 
centrifugal force generated by the rotation of the coupling. Impurities in the oil are then 

25 centrifixged on account of their higher specific gravity, against the circumferential wall of 
the coupling where a danger of deposition certainly then occurs, when the inside of the 
circumferential has unevenness in the form of projections, recesses or edges or an 
insufficient surface quality. In case the primary side of the coupling gets caught on the 
secondary side due to deposits, then a rigid connection between the primary side and the 

30 secondary side results from this, such that during rotary oscillations of the crankshaft of 
the internal combustion engine, a damage can result either to the coupling or to the drive 
parts operating together with it. Furthermore, solid deposits in the coupling can also 
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harm the flow in the coupling, which can lead to an increase of the operating temperature 
and as a result to a damage of the coupling. Another essential problem is the unbalanced 
mass generated by the deposit, which causes bending vibrations. If the primary side of 
the coupling touches, the secondary side due to deposits, then an additional transmission 
5 of torque results from this. In order to avoid this disadvantageous effect, it is proposed in 
this document that hydrodynamic couplings contain a pump wheel and a turbine wheel, 
which are connected with a shaft and where the individual blade wheels each form a half- 
toroidal ring that face each other, have a blade holder and thus form a toroid-shaped 
operating chamber, and where one of these blade wheels has a housing that is affixed to 

10 its radial outer edge, extends radially to the inside and surrounds the rear side of the other 
wheel, in order to provide the inner side of the housing that faces the rear side of the other 
wheel with a coating that is friction-reducing and/or inhibitive to solid depositions. This 
coating generates a very smooth surface, which however, only minimizes the possibility 
for the depositions, but does not eliminate them. Furthermore, the application of a 

15 coating means an increased expense and damages in the coating reduce the success and 
create additional deposit surfaces. 

The purpose of the invention is therefore to further develop a hydrodynamic 
coupling for use in drive systems which have an operating medium flowing through them 
20 in such a way that the problem of the depositions is ruled out to the maximum possible 
extent. The solution according to the invention should in the process be characterized by 
as small as possible expense for construction and manufacturing technology. 

The solution according to the invention is characterized by the characteristics of 
25 claim 1. Advantageous embodiments are described in the subordinate claims. 

The hydrodynamic coupling, which contains a pump blade wheel and a turbine 
blade wheel, each forming at least one toroidal operating space with each other and can 
be filled with an operating medium, has a housing that preferably operates together in 
30 rotation with it, which contains the pump wheel at least partially and the turbine wheel 
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also at least partially as observed in the axial direction and forms an intermediate space at 
least with the pump wheel and the turbine wheel. According to the invention it is 
provided that in order to connect operating space and intermediate space in the pump 
wheel, at least one opening is provided, which forms a channel through the pump wheel, 
5 which extends from the inner surface of the mounted blade part of the pump wheel to the 
outer circumference of the pump wheel and is oriented in such a way that the position can 
be described via at least one directional component, which is placed in the toroidal 
operating space tangentially on the contour of the operating and/or flow circulation 
occurring between the two blade wheels. The distance between the outer circumference 
10 of the pump wheel and the housing in the radial direction is designed in such a way that a 
rinsing current forms in the intermediate space and the operating medium is not washed 
down because of the centrifugal force. In other words, there is a spatially close 
arrangement. The concrete dimensioning, however, is a function of a series of factors, 
among other things, the rotational speed of the pump wheel. 

15 

The solution according to the invention makes it possible that in addition to the 
flow circulation in the toroidal operating space, for the purpose of force transfer, a partial 
flow of operating medium is branched off, which gets into the intermediate space directly 
and makes possible a rinsing effect for the deposits collected there or on the housing. 

20 

Preferably, the connection channel, i.e. the opening on the pump wheel, is 
constructed so that it is oriented tangentially in the direction of the circulation contour, 
i.e. in the direction of the flow that is becoming adjusted in the operating space during 
operation and is oriented in the flow direction. This makes it possible to generate the 
25 partial flow with the smallest possible resistances and flow speed losses and thus to 
obtain and optimal rinsing effect. 

Preferably, a majority of connection channels, i.e. openings in the pump wheel, 
are provided. These can either be arranged either 

30 


3 


1 . on a common hypothetical theoretical circumferential line or, however, 

2. on several different hypothetical circumferential lines 

on the pump wheel. Understood as the circumferential lines are the hypothetical 
5 theoretical lines on the outer circumference of the pump wheel, which run parallel to the 
hypothetical center plane between the pump blade wheel and the turbine blade wheel 
when the coupling is installed. There is the possibility to make the arrangement 
alternately on different circumferential lines. 

10 The connection lines or openings on the pump blade wheel can, furthermore, be 

arranged on a circumferential line or several circumferential lines at 

1. constant intervals or 

2. different intervals between two adjacent openings. 

15 

The selection of the number and the arrangement on the different circumferential 
lines is at the discretion of the professional. 

For the embodiment of the cross-section of the connection channels or openings, 
20 many possibilities are conceivable. For example, they can have a circular cross-section, 
oval embodiments or embodiments with cross-sections in the form of oblong holes. 

The embodiment of the connection channel of the toroidal operating space at the 
outer circumference of the pump blade wheel can be made in many designs. Preferably, 

25 an embodiment that is directly oriented, in particular, tangential to the circulation contour 
in the operating space is provided. However, there is also the theoretical possibility to 
perform slight changes to a progression of this type. However, what leads to considerable 
damage of the partial flow, and thus to the impairment of its function, is avoided. Slight 
deviations from a straight-line progression in the connection channel are conceivable, 

30 however. 
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Furthermore, the connection channel between the toroidal operating space and the 
outer circumference of the pump wheel can be designed with 

5 1. constant cross-section 

2. variable cross-sections. 

Cross-section changes to affect the partial flow are preferably made to gradually 
increase the flow speed. 

10 

The individual possibilities with regard to the cross-sectional embodiments of the 
connection channels or openings, whose arrangement on one or even many different 
circumferential lines on the pump wheel and/or the embodiment of the progression of the 
connection channel or the opening on the pump wheel from the toroidal operating space 
15 up to the outer circumference of the pump wheel can be combined in any desired manner 
with each other according to the intended effect. The concrete selection is done in this 
process preferably according the conditions of the usage case, especially the operating 
medium used. 

20 The solution according to the invention can be used for many hydrodynamic 

couplings with different applied purposes. Embodiments are conceivable in which the 
housing of the hydrodynamic coupling is coupled either at least indirectly rotationally 
fixed with the primary blade wheel, i.e. the pump blade wheel or even the secondary 
blade wheel, i.e. the turbine blade wheel, i.e. the housing rotates in the operating 

25 condition, i.e. in hydrodynamic coupling of the pump wheel, together with the turbine 
wheel. This application case represents in the process a preferred application case, since 
in this arrangement a contact of one of the two blade wheels with a deposition on the 
housing is most likely to lead to damage, and furthermore, the occurrence of an imbalance 
is also avoided. 

30 
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A preferred application of the solution according to the invention is made in a 
turbo compound system, in which the operating medium of the hydrodynamic coupling is 
made from the operating medium or oil of the internal combustion engine. Directly in 
these systems, problems often occur because of the deposits, which result from the 
5 suspended matter centrifuged out because of the fast rotating machine parts that the 
operating medium flows through. 

The solution according to the invention for creating an operating circulation 
between pump blade wheel and turbine blade wheel with a partial flow that is used to 
10 rinse the intermediate space between the blade wheels and the housing, makes possible a 
solution to the problems of eliminating the deposits in the intermediate space between the 
housing and the outer circumferential surfaces of the individual blade wheels, which is 
simple and cost-effective in terms of manufacturing technology, 

15 The solution according to the invention is explained in the following using the 

Figures. The following is depicted: 

Fig. 1 shows, using an embodiment example in a turbocompound system, the 
embodiment according to the invention and operating method of the hydrodynamic 
20 coupling; 

Fig. 2 shows possible cross-sections of the connection channel between the 
operating space and the outer circumference of the pump blade wheel; 

25 Fig. 2b shows an embodiment example for a progression of the connection 

channel between the toroidal operating space and the outer circumference of the pump 
blade wheel with a varying cross-section over the length of the connection channel. 

Fig. 1 shows, using the embodiment example in the form of a hydrodynamic 
30 coupling 1 in a turbo compound system 2, the solution according to the invention. The 
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hydrodynamic coupling 1 includes a primary wheel 3, which is also characterized as a 
pump wheel, and a secondary wheel 4, which is characterized as a turbine wheel. Pump 
and turbine wheel 3 or 4 together form at least one toroidal operating space 5, which can 
be filled with an operating fluid, for example, with oil The pump wheel 3 is driven by a 
5 gear arranged on a shaft, not shown here, of a drive turbine, not shown here. For this 
purpose, the gear meshes with a gear 6 coupled so that it is rotationally fixed to the pump 
wheel 3. 


The turbine wheel 4 is arranged on a drive shaft 7 of the hydrodynamic coupling 
10 1 . In the embodiment example shown, the turbine wheel 4 is coupled to the drive shaft 7 
so that it is rotationally fixed using non-positive and/or positive connections in the form 
of screw connections, here represented by the screw connections 8 and 9. 


The pump wheel 3 is set in bearings at least indirectly on the driven shaft 7 via a 
15 bearing arrangement 10, which preferably contains two ball bearings 1 1 and 12. The ball 
bearings of the bearing arrangement 10 are designed as angular ball bearings. These 
make it possible to receive combined stresses, i.e. radial and axial forces, better than deep 
groove ball bearings. The pump wheel 3 is supported via the outer rings 13 or 14 of the 
angular ball bearings 1 1 or 12 and the inner rings 15 or 16 directly on the driven shaft 7. 
20 In order to create the torque reception on the pump wheel and in order to pass it on via the 
operating mechanism to the turbine wheel 4, the rotation is done by the pump wheel 3 and 
the outer rings 13 or 14 of the angular ball bearings 1 1 or 12 at the same rotational speed. 
Between the outer rings 13 or 14 and the pump wheel 3, press fits are provided for this 
purpose. The same applies for the support of the gear 6 via an additional bearing 
25 arrangement 1 7 on the driven shaft 7. 


The supply of oil to the operating space 5 is done in the case represented directly 
via the driven shaft 7. For this purpose, the driven shaft 7 has a drill hole 1 8, which is 
preferably arranged coaxially to the symmetry axle A of the driven shaft 7. This drill 
30 hole extends from the primary side up to a certain extent to the plane E arranged through 
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the middle vertical line through the toroidal operating space. From this central hole 18, 
additional distribution holes 19 or 20 branch off, which extend from the central bore hole 
18 to the outer circumference 21 of the driven shaft 7 in the radial direction. Via the 
central bore hole 18 and the distribution bore holes 19 and 20, the operating fluid is 
5 conducted into the toroidal operating space 5. At the same time, a branching off of an 
operating medium current occurs for the bearing arrangement 10. For this purpose, a disc 
22 is arranged between the pump wheel 3 and the turbine wheel 4, which has a beveled 
inner contour 23, which functions as a peeling edge for the operating medium. The 
beveled inner contour 23 runs in the process from a supply space 24 to the outer rings 13 

10 or 14 of the angular ball bearings 1 1 or 12 of the bearing arrangement 10. The two 
angular ball bearings 1 1 or 12 are thus completely flooded. According to the design of 
the disc 22, the size of the operating medium current that is branched off can be affected. 
Thus only a central operating medium supply and thus also a lubricant supply is 
necessary. For a corresponding design, there is also the possibility here for additionally 

1 5 supplying the bearing 1 7, which functions for the support of the gear 6 on the driven shaft 
7. 


The hydrodynamic coupling 1 is enclosed by a bell-shaped housing 26. This 
housing is preferably designed as a deep-drawn part and is via various connection 

20 possibilities is preferably mounted indirectly to the gear. However, there is also the 
theoretical possibility, but here not depicted in detail, for coupling the housing either 
rotationally fixed to the pump wheel 3 or the to the turbine wheel 4, such that however, 
an intermediate space 27 is always formed between the pump wheel 3 and the housing 26. 
Because of the coupling between the housing 26 and the gear 6, the housing rotates 

25 together in the operation of the coupling or the drive of the pump wheel 3. 


During the operation of the coupling, operating medium gets out of the toroidal 
operating space 5 into the intermediate space 27. The operating medium is thus no longer 
exposed to the circular and rinsing current between the blade mounting of the two blade 
30 wheels, pump wheel and turbine wheel, but instead is only exposed to the centrifugal 
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force generated by the rotation of the coupling. Impurities in the operating medium are 
then centrifuged because of their high specific gravity against the inner wall 30 of the 
housing 26, where a danger of deposition at least always occurs, if on this inner side 30, 
unevennesses are provided in the form of projections, recesses or edges and/or it has an 
5 insufficient surface quality. This can lead to the contact of the secondary wheel 4 to the 
housing 26, such that a rigid coupling can result between the primary side and the 
secondary side. Furthermore, locational deposits can cause the formation on the 
surrounding housing of unbalanced masses, which result in bending vibrations. To solve 
this problem, openings 3 1 are provided in the pump wheel 3, for example, in the form of 

10 a connection channel between the blade base and the outer circumference of the blade 
wheel, which is constructed in such a way that its bearing can be described by at least one 
directional component in the flow direction in the operating state between pump wheel 
and turbine wheel as well as essentially tangentially to the contour of the flow progression 
that becomes set between the pump wheel and the turbine wheel, which allows the 

15 formation of a partial current from the operating space 5 to the intermediate space 27. 
The openings 31 extend in the process preferably from the inner surface of the blade 
mounted part, in particular from the blade base 32, to the outer circumference 33 of the 
pump wheel 3 . The openings 3 1 are oriented in the process in such a way that at least one 
directional component is present to describe the position, which is oriented essentially 

20 tangentially to the contour of the operating mechanism circulation in the toroidal 
operating space 5 as seen in the operating condition. The direction of the tangential 
component, which can be used to describe the orientation of the opening 31, is thus 
always oriented in the direction of the current in the circulation in the toroidal operating 
space 5. 

25 

Preferably many openings are provided in the circumferential direction of the 
hydrodynamic coupling, in particular of the pump wheel 3, where they are arranged 
preferably at the same height and on a theoretical, hypothetical circumferential line UL on 
the circumference 33 of the pump wheel 3. The distances between the individual 
30 openings 31 are preferably selected to be constant. 
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The opening 3 1 has a constant cross-section in the case depicted from the blade 
base up to the outer circumference 33 of the pump wheel 3 and is designed in the form of 
a through-put bore. Every other possible cross-section is also conceivable. Furthermore, 
5 the possibility not shown in detail here, for providing the opening 3 1 with a varying 

cross-section over its extension from the blade wheel inner surface 31 of the pump wheel 
3 to the outer circumference of the pump wheel 3 in order to affect the partial current 
flowing over it. Examples for the varying cross-sections are reproduced in Fig. 2a and 
examples for the possible cross-section changes are reproduced in Fig. 2b. 

10 

Figure 2a shows possible cross-sections of the openings 31. The variation 
provided according to Fig. 2a 1 in the form of through-put bore holes with circular cross- 
sections 31a with a diameter D represents a preferred variation that is simplest to create in 
manufacturing. Also conceivable, however, is a design according to Fig. 2a 2 in the form 
15 of a longitudinal hole 31b. The cross-sections depicted are thus cross-sections as result 
when the section according to section I-I in Fig. 1 is made, i.e. made in a plane, which can 
be defined by the outer limits of the openings and is perpendicular to the running 
direction of the opening. 

20 Fig. 2b shows an embodiment with a cross-section that is constantly narrowing to 

the outer circumference 33 of the pump wheel 3. 

The embodiments according to Fig. 1 and 2 represent only examples of the 
solution according to the invention. The concrete design or arrangement is done 
25 according to the requirements of the individual case and is at the discretion of the 
professional. 


10 


Claims 


5 1 . Hydrodynamic coupling ( 1 ), 

1 . 1 with a pump blade wheel (3) and a turbine blade wheel (4), each forming 
at least one toroidal operating space (5) with each other and can be filled with an 
operating medium, 

1 .2 with a housing (26) that contains the pump blade wheel (3) at least 
10 partially in the axial direction; 

1.3 the housing (26) forms an intermediate space (27) at least with the pump 
wheel (3); characterized by the following characteristics: 

1 .4 at least one connection channel (3 1) is provided in the pump blade wheel 
(3) between the toroidal operating space (5) and the intermediate space (27); 

15 1.5 the connection channel (3 1) is designed and oriented in such a way to 

create a partial flow for rinsing the intermediate space, that at least one directional 
component is oriented in the flow direction in the operating state of the hydrodynamic 
coupling (1) between the pump and the turbine blade wheel (3, 4) as well as essentially 
tangentially to the circulation contour of the flow circulation that becomes set in the 

20 operating state between the pump blade wheel (3) and the turbine blade wheel (4). 

2. Hydrodynamic coupling according to claim 1, characterized in that the 
housing (26) surrounds the coupling (1) in the operating state. 

25 3. Hydrodynamic coupling according to claim 2, characterized in that the 

housing (26) is coupled at least indirectly to the pump wheel (3). 

4. Hydrodynamic coupling according to claim 2, characterized in that the 
housing (26) is coupled at least indirectly to the turbine blade wheel (4). 

30 


11 


5. Hydrodynamic coupling according to one of the claims 1 to 4, 
characterized in that the connection channel is oriented between the toroidal operating 
space (5) and the intermediate space (27) tangentially in the direction to the circulation 
contour of the flow circulation that becomes set between the pump blade wheel (3) and 

5 turbine blade wheel (4) 

6. Hydrodynamic coupling according to one of the claims 1 to 5, 
characterized in that the connection channel (31) has a straight-line progression free of 
directional changes. 

10 

7. Hydrodynamic coupling according to one of the claims 1 to 6, 
characterized in that many connection channels (3 1) are provided. 

8. Hydrodynamic coupling according to claim 7, characterized in that the 
15 connection channels (3 1) are arranged on a theoretical, hypothetical circumferential line 

(UL) of the pump blade wheel (3), which are arranged parallel to a central plane, which is 
arranged between the pump (3) - and the turbine blade wheel (4) in the installed 
condition. 

20 9. Hydrodynamic coupling according to claim 7, characterized in that the 

connection channels (31) are arranged on a theoretical, hypothetical circumferential lines 
of the pump blade wheel (3), which run parallel to a central plane between the pump 
blade wheel (3) and the turbine blade wheel (4) in the installed condition. 

25 10. Hydrodynamic coupling according to one of the claims 7 to 9, 

characterized in that the distance between two adjacent connection channels (3 1) is 
constant. 

1 1 . Hydrodynamic coupling according to one of the claims 1 to 1 0, 
30 characterized in that the cross-section of the connection channel (3 1) is designed to be 
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constant over its extension from the inner circumference (32) of the pump wheel (3) to 
the outer circumference (33). 

12. Hydrodynamic coupling according to one of the claims 1 to 10, 

5 characterized in that the connection channel (31) has at least one cross-sectional change 
over its extension from the inner circumference (32) of the pump wheel (3) to the outer 
circumference (33). 

13. Hydrodynamic coupling according to claim 12, characterized in that the 
10 connection channel (3 1) is designed to taper in the direction of the outer circumference 

(33) of the hydrodynamic coupling (1). 

14. Hydrodynamic coupling according to one of the claims 1 to 12, 
characterized in that the cross-section of the connection channel (31a) is designed to be 
circular, 

15. Hydrodynamic coupling according to one of the claims 1 to 12, 
characterized in that the cross-section of the connection channel (31b) is designed to be 
oval. 
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Declaration and Power of Attorney for Patent Application 
Erklarung fur Patentanmeldungen mit Vollmacht 


German Language Declaration 


Als nachstehend benannter Erfinder erklare ich hiermit an Eides 
Start: 

daB mein Wohnsitz, meine Postanschrift und meine 
Staatsangehorigkeit den im nachstehenden nach meinem Namen 
aufgefiihrten Angaben entsprechen, daB ich nach bestem Wissen 
der urspriingliche, erste und alleinige Erfinder (falls nachstehend 
nur ein Name angegeben ist) oder ein urspriinglicher, erster und 
Miterfmder (falls nachstehend mehrere Namen aufgefuhrt sind) 
des Gegenstandes bin, fur den dieser Antrag gestellt wird und fiir 
den ein Patent fur die Erfmdung mit folgendem Titel beantragt 
Wird: 


As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 


HYDRODYNAMIC COUPLING 


^tieren Beschreibung hier beigefugt ist, es sei denn (in diesem 
.Jgalle Zutreffendes bitte ankreuzen), diese Erfindung 

= □ wurde angemeldet am 

;5 unter der US- Anmeldenummer oder unter der 

Internationalen Anmeldenummer im Rahmen des 
=.~? Vertrags uber die Zusammenarbeit auf dem Gebiet 

des Patentwesens (PCT) 

und am 

abgeandert (falls 

zutreffend). 


the specification of which is attached hereto unless the following 
box is checked: 

gj was filed on January 21, 1 999 

as United States Application Number or PCT 
International Application Number 
PC T/EP99/00375 ^ was amended on 
(if applicable). 


Ich bestatige hiermit, daB ich den Inhalt der oben angegebenen 
Patentanmeldung, einschliefilich der Anspriiche, die eventuell 
durch einen oben erwahnten Zusatzantrag abgeandert wurde, 
durchgesehen und verstanden habe. 


I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above. 


Ich erkenne meine Pflicht zur Offenbarung jeglicher 
Informationen an, die zur Prufung der Patentfahigkeit in Einklang 
mit Titel 37, Code of Federal Regulations, § 1.56 von Belang 
sind. 


I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, § 1.56. 
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German Language Declaration 


Ich beanspruche hiermit auslandische Prioritatsvorteile gemaB Title 35, 
US-Code, § 119 (a)-(d), bzw. § 365(b) alter unten aufgefuhrten 
Auslandsanmeldungen fur Patente oder Erfinderurkunden, oder § 
365(a) aller PCT internationalen Anmeldungen, welche wenigstens ein 
Land ausser den Vereinigten Staaten von Amerika benennen, und habe 
nachstehend durch ankreuzen samtliche Auslands- anmeldungen fiir 
Patente bzw. Erfinderurkunden oder PCT international Anmeldungen 
angegeben, deren Anmeldetag dem der Anmeldung, fiir welche Prioritat 
beansprucht wird, vorangeht. 


Prior Foreign Applications 

(Friihere auslandische Anmeldungen) 

198 02 524.6 


Germany 


(Number) 
(Nummer) 


(Country) 
(Land) 


1 hereby claim foreign priority under Title 35, United States Code, § 
119(a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365(a) of any PCT International application 
which designated at least one country other than the United States, listed 
below and have also identified below, by checking the box, any foreign 
application for patent or inventor's certificate, or PCT International 
application having a filing date before that of the application on which 
priority is claimed. 


26 January 1998 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 


Priority Not Claimed 
Prioritat nicht beansprucht 


□ 


(Number) 
(Nummer) 


(Country) 
(Land) 


Ich beanspruche hiermit Prioritatsvorteile unter Title 35, US-Code, 
§11 9(e) aller US-Hilfsanmeldungen wie unten aufgezahlt. 


(^plication No.) 
(ASstenzeichen) 


(Filing Date) 
(Anmeldetag) 


(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 


□ 


I hereby claim the benefit under Title 35, United States Code, 

§ 1 19(e) of any United States provisional application(s)listed below. 


(Application No.) 
(Aktenzeichen) 


(Filing Date) 
(Anmeldetag) 


Idhp beanspruche hiermit die mir unter Title 35, US-Code, § 120 
zustehenden Vorteile aller unten aufgefuhrten US-Patentanmeldungen 
bj£H£. § 365(c) aller PCT internationalen Anmeldungen, welche die 
Vkginigten Staaten von Amerika benennen, und erkenne, insofern der 
Ge^enstand eines jeden friiheren Anspruchs dieser Patentanmeldung 
nich; in einer US-Patentanmeldung, bzw. PCT internationalen 
Anmeldung in in einer gemaB dem ersten Absatz von Title 35, US-Code, 
§ ¥fe vorgeschriebenen Art und Weise offenbart wurde, meine Pflicht 
zuQOffenbarung jeglicher Informationen an, die zur Prufung der 
Pajentfahigkeit in Einklang mit Title 37, Code of Federal Regulations, 
§ 136 von Belang sind und die im Zeitraum zwischen dem Anmeldetag 
der friiheren Patentanmeldung und dem nationalen oder im Rahmen des 
Vertrags iiber die Zusammenarbeit auf dem Gebiet des Patentwesen 
(PCT) giiltigen internationalen Anmeldetags bekannt geworden sind. 

PCT/EP99/00373 21 January 1999 


(Application No.) 
(Aktenzeichen) 


(Application No.) 
(Aktenzeichen) 


(Filing Date) 
(Anmeldetag) 


(Filing Date) 
(Anmeldetag) 


Ich erklare hiermit, daB alle in der vorliegenden Erklarung von rnir 
gemachten Angaben nach bestem Wissen und Gewissen der Wahrheit 
entsprechen, und femer daB ich diese eidesstattliche Erklarung in 
JCenntnis dessen ablege, daB wissentlich und vorsatzlich falsche 
Angaben oder dergleichen gemaB § 1001, Title 18 des US-Code strafbar 
sind und mit Geldstrafe und/oder Gefangnis bestraft werden konnen und 
daB derartige wissentlich und vorsatzlich falsche Angaben die 
Rechtswirksamkeit der vorliegenden Patentanmeldung oder eines 
aufgrund deren erteilten Patentes gefahrden konnen. 


I hereby claim the benefit under Title 35, United States Code, § 120 of 
any United States application(s), or § 365(c) of any PCT International 
application designating the United States, listed below and, insofar as the 
subject matter of each of the claims of this application is not disclosed in 
the prior United States or PCT International application in the manner 
provided by the first paragraph of Title 35, United States Code, § 1 12, 
I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, § 1 .56 
which became available between the filing date of the prior application 
and the national or PCT International filing date of this application. 


Published 


(Status) (patented, pending, abandoned) 
(Status) (patentiert, schwebend, aufgegeben) 


(Status) (patented, pending, abandoned) 
(Status) (paten tiert, schwebend, aufgegeben) 


I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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German Language Declaration 


Wt baaasptueho hieww av*Und?*c*wi F rionti tsvorfeife gnn40 Title 3 5. 
O^Cofc $ 119 (aK<& tnw. S 365(b) alter unto aufgsfclirw 
Audart<J*aare«ldun*eJi fib- Patent© defer Erftufourkundftn, odor $ 
3fi5{4)*HdrPCT imonntumton AJimddimge*, wal^hc wonig«ens ein 

tMndnufiBCrcfeaa VcmrdgCen SUaten Ammla bmnnht w4 h»b« 
nteftsntead durcU *Aktetjze& rimcticho Aufitand*- anm*ldunG«fi ft* 
Faftmtt hz**. ^rfbukroifcandea Odor PCT mlaratianalo Anmrfdvnfpn 
«naw0cbon. dm* Amittitag dejn 4er Anroalduftg, Kir wefche Prioatat 
hoancnrtiriht wild. varmgehL 

Mfor Faring* AppIieatfOaS 
(Friihere audindifiche Anmrtfaagm) 

198 02 524,6 


Germany 


■par 


left boWprucfte meewtt PrionOtttvortflJle untcr Title 35, US-Code. 
$ 1 3 S(n) alter US-HiHwtfnrJ duageft wio um*n auT&cntUtt. 


(Aamptdatag) 


(Antid! 


ioh beajttpniebc biermii 41* mirunicr Tftle 3S, US-Coda, $ 120 
2UdthcTuieTi Vorfofb oiler ttnten sufgofuhran US^P&iaiUMlMlOtmgen 
>srw. 5 3&sfc> after PCT tgaoraationatai Anmekiunaen, wcklu die 
Vferaa^ien StMten von Amcxifc* bentnntn. und arkajmo, tattfant dcr 
fiW&fe**utnd e»n«c j#4*#r fHktkA*«n Anapmeht duaor Patcnumftieldiinft; 
riichi in ctner US*PazemanmflI4ung, fizw. PCT inrem&iionabn 
A&melduntfin in etner gondii ten eranen Abttt? *on TUte 35. US-Code. 
0 112 vorcescMcbcoeii Art und Woiatf offenh&rt wurdc, oteino Pflfchl 
iur Offonbanms jogHeJiei Ynfomutfancn an* die *ur Fttifuftg dor 
P^enlfiftipfcttt m fnrddftxva rait Thl* 3?. Cado of Pcdcm) fccguimians, 
won Beting find und tffe im 2pirr»um fcwfechen dem Aiwnddetag 
*fcr ftiJheito PwtmnnrlAfftg und dem mijonolcn odtfr im Hahrtnn dat 
Yonragt 0bor «&c 2&wimrn*aaTbtU auf dem Oebtft do* Pufe^awcn 
(PCT) guJrigen mteruaf toaaJon Atu*m(ij£Taga bakoiml geworden uod« 
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21 January 1999 

mi**- - 


(FiiinaDnW) 
(Alwnct^xWg} 


leU fefWii* hwrmiu d«d sUo in dor vo^Mganden £ttcUuung von mir 

Kani&tni* ddsscn dftfi WfeftdntHcH und vorsitztfeh ftdiche 

and uad mwOemmft? un&ader delangpiff tesfroft wewlen ]uirrmon und 
d&fl darotige vfivwntlU^i * and vM(U4ich filicbe Ansaben dus 
RpCAuuartoankoiv <Ur vorliegsnden hueftttnmcldvng odcr dm 
mfgnmd 4orm ettetlton P«entcs gpflthrdCfl k^ruion. 


I hereby claim fbra'ipi priority under Tltic 35. United Cado, § 

I l$(ftHd) or & 365(b> of any tixtajpi OTpJicwUafitf) pcUWit or 
mvonio^i certificate, or £ 36$(te) of Any PCT Interntaum! applk^ikm 
which dtiripnatod at country otivsr th *d cm Umttd Sroe^ UsLtd 

toclfAtf wki naue also idendfied betow, by clttokm? tb« box, vny ibxn'gri 
■ppUcAftcm for p«(Crt( or inveniatt ccat^ica^ or l*CT Intanttiao*! 
ttpptte$iia* h*vits& * <ilwig 4aM by fox* «hi4K tj/cfac application on whldi 
pnont/ is ctaimcd. 


'26 Januaiy 1998 

tH^/Moniia»Jv dcr Anntrdung) 


Prionty Wot Claimed 


f hxifahy claim the benefit un4er Title 35. United Stntpx C6dc» 

& 1 19(b) of any UiticH Steicut provicionsT sppdicaiionCs^istfid below. 


I bmby cUun tha benafit under title 35. Unued States Code, § 120 of 
Hny United tofes BppScwion($). or § 963(c) of WV PCT InUrnotianAl 
B^pHcnuDn dosjgoacttl^tho United Sttiai, listed bolow and, uteo&a &i tbe 
luhiftet nwllor af c«ch oCths claims or Ihw 4ppK«aiion jx w <ttBdm4 (n 
the prior United Sfiffca ot PCT ln«3»*uonal applioulon fti Vic meaner 
piovided by.ihe first paragraph, of Title 35. United States Codes } l \X 
I pcknowtedup the d%rty to 4Ucf mlbrtnapon. wwMoK U nmi«=ri«l ia 
patcnttbility «s <lctlnOcl in Ti'ilt 3?, Code of Fbdsnl Rngolautjnt, $ i .56 
urbfch becanur available borween ifce rTJms daie ottito prior applu^ctan 
and Hi* nAtioitnl or PCT Intomafjanal filinff date of (W* appllcciian- 


^Seunu) (pstaaticrt. xchw«b««d, »nfj^)g»bcA> 
(Sstfui) (pateaflwt ^chwobcad, aufg^«h«aj 


1 hcret^y declare that a5J statements mado herein of my ow knowi^^* 
ara iftie and Ihnl all ctaiavnAAn made on mformmion and beUcr nro 
faoliavcdio be mio; and 5«lhcrihat thest gtotcmcnu were mado ^ifh ifee 
Soiow1c4kc a«f willAil 4bJSO HtataAWtftS and Ihas llkfc SO mane .are 
punifihabteby*^ W imprisonment, or bath, under Soctirm I Oaf ofTirlc 
1 8 Of chfc United Staief Codo and ihat iucK willful false &tatamcftw may 
joopsnliac the vulldivy £»f U» rtpplUwuan or »ny patco* wuod thereon. 
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German Language Declaration 


POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 

Office connected therewith: (list name and registration number) 
John F. Hoffman, Regis. No. 26,280; Anthony Niewyk, Regis. No. 24,871; Kevin 
R. Erdman, Regis. No. 33,687; Michael D. Smith, Regis. No. 40,181; Michael S. 
Gzybowski, Regis. No. 32,816; Michael D. Schwartz, Regis No. 44,326; Scott M. 
Lohnes, Regis. No. 45,451; Steven M. Hanley, Regis. No. P-46,756; and Adam F. 
Cox, Regis No. P-46,644. 


Send Correspondence to: 

John F. Hoffman, BAKER & DANIELS, 

1 1 1 East Wayne Street, Suite 800, Fort Wayne, IN 46802 

Direct Telephone Calls to: (name and telephone number) 

John F. Hoffman, (219) 424-8000 


g or- und Zuname des einzigen oder ersten Erfinders 

Full name of sole or first inventor Harald Hoffeld 

jUnterschrift des Erfinders Datum 

Inventor's signature Date 

iWohnsitz 

„ . , Crailsheim, Germany 
Residence 

"Staatsangehorigkeit 

Citizenship German 

.Hbstanschrift 

Post Office Address Brurmenstrasse 41 


D-74564 Crailsheim, Germany 

Vor- und Zuname des zweiten Miterfinders (falls zutreffend) 

Full name of second joint inventor, if any Gunther Schuttlei 

Unterschrift des zweiten Erfinders Datum 

Second Inventor's signature Date 

Wohnsitz 

Residence Wallhausen-Michelbach, Germany 

Staatsangehorigkeit 

Citizenship German 

Postanschrift 

Post Office Address T . 

Judengasse 10 


D-74599 Wallhausen-Michelbach, Germany 


(Im Falle dritter und weiterer Miterfinder sind die (Supply similar information and signature for third and 

entsprechenden Informationen und Unterschriften hinzuzufiigen.) subsequent joint inventors.) 


VERTRETUNGSVOLMACHT: Als benannter Erfmder 
beauftrage ich hiermit den (die) nachstehend aufgefuhrten 
Patentanwalt (Patentanwalte) und/oder Vertreter mit der 
Verfolgung der vorliegenden Patentanmeldung sowie mit der 
Abwicklung aller damit verbundenen Angelegenheiten vor dem 
US-Patent- und Markenamt: (Name(n) und 

Registrationsnummer( n ) auflisten ) 


Postanschrift: 


Telefonische Auskunfte: (Name und Telefonnummer) 
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Declaration.aiid Power of Attorney for Patent Application 
Erklarung fur Patentamueldimgeit mit Vollmacht 

German Language Oeclaration 


Att nacttftenead benaruitcr Erfindcr ortel&re ich biennit on Eiden 
Statt: 

daB mefo Wataritt, roeine Fottinfcbrift und meim? 
Stjwusjm^bdngfceir den im necasiohonden nach meinsm Namon 
au^dDhnta Angaben enuprechen, dad icfc nech beseem Wiestn 
der unpciingtfc^ tctte w*t aaef nige Erfinder (feUs oBc&stahond 
nur ein N&n&angegeban i*t)odcrein wprflnglicher* Gerund 
M»*«rftnder (Sills mchszohmd msftrere Narocn aufgcftthit sind) 
dc*Gox«nsi*raWbiii. iQr.dsa dtoer Aatreg &e*tellt win! und fin- 
d*m eut Patent fur die Etnttdung mlt tbigEactem Titcl bejRitrftgt 
wirri; 


As a bilow named inventor* I hureby aoclture ihat: 

My. residency post office address and citizenship are as stated 
next to my nimc 


I bellCVC I am the Original, fttvt ami *ale inventor (if an*y ono 
nnme to listed below) or an original, first and joint mvceior (if 
p]qr4i nitme* art listed below) or* ifee fubjast matter which i» 
claimed and for which a patent is sought on the invention entitled 


HVDRODYNAMXC COUPUNO 


" geren Beschreibung hi«r beigofilgf iat. cs sei denn (in diesem 
¥aiie ZuirofFettde* btae ankreuzen), dieee Brfindung 


:P wi»de angemoldet **** 

unttr dot US~AimieldVm*nime* od«r untftr dar 
In«sm«tionaIcm Anrttoldrniwiunar im Rahman dea 

Q Vertrtg* Qfcar die ZuiMmKnonorbeit *uf cUra a«b*ov 

7 1 dtel'WcmwwonSff'CT) 

und *ro 


, nbgo&adert (folte 


the apofSneaitnn of which is atuicbcd hereto unless me following 
box is checked: 


{& was filed on family , 2 1 , 1999 

as Untied Status Application Number or 
Tmenwitlonal Application Number 

PCT/EP0!>fflO373 ***** wnwnded on 
^ - <lf applicable). 


per 


gjh bestitige hiem»& d*fl ieb den Inholt der oben angegebsnon 
Faccntoomeldung* einscihJiefilicb der Anaptuche* dte evdmtaoll 
daich eincn oben oxwihiuen 2iifiiL24ntr*g abge&ndcn wurdo, 
durchgesehen und ventanden babe. 


I hereby state ihat 1 Have rsviowad end undcmitAnd the consents 
af ihe iibov« identified sp&oiftcaiian y including the claims, as 
nmendotl by any osnendnusnt relbczcd to obove- 


(ch Btkeam metdto PTMeht zxir Offenbsnsng jeglicbDr 
bifiHTOBtianen «w dw wr PrittUnft dw Ptiiwitfl&usfctfit in Efaikleng 
mitTctd 37 r Code of Federal Kesuletums. $ 1.56 von &el*ag 
wind. 


IsdcnowMgethe duty to disclose information wliich is material 
to pfttentebility as dofincsd in Tido 3^ C<wi# of F«d«mi 
R«eulMlona l § 1.56. 
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German Language Declaration 


VERTRETUMGSVOI44ACIIT: Afc bcmanmcr Erfindcr 
Heaoftrogc fch hi«mi? don (die) imchstehend aufgaftfamn 
P«t»ni*nw&U (Patentanwllto) untVoder Vortreter mil dw 

Abwjcktas niter dtaait verbtmdcnen Angelegenhrilen vor dam 
US-Pateac- und VTwrktnMintr w<*m*(*) 


POWER OF A1TOKNEV: As » wtmod inventor. I hereby 
Appoint fht following sname^s) and/or pgcm(a) \a pmsetme thru 
application and transact oil business in the Patent and Trademark 
Office canrteotod thtfrewfrh: (tisfname and registration number) 

F- Jfoffmft*, Bed* No.26.yH); A oPiony Nlewyk* Regit. Ha-1A#l\i K**i< 
SL &rdm»«* RegU. No. 33^»7? Mfrluct D. Smitti, Rcgfe. W o. <q»| B1 : Michael S. 

Hmifc y, lUgii. ftfi^ P^TM; attd Adam J**gU No, P-^6 ,64*. ~~~~ 

'TlfiWBEft gUBh &DANf£LS_ ~ 7) 

- Direct Telophajvo Calls io: (name and telephone number) 
John P. HofTmnn. (229) 42*.*rtoo 


Vor- und y^rtvim e des eiitcigen o4«r OTten Erflndera 


Unfcrschrift d«e Srfindsrc 


Potum 


Fall nime of sole or first inventor 


Harald Hoffeld 


Inventor** 3)gfi4t< 


Wohasil* 


Residence 


Crailahcim, Qermafi 5 


German 


Post office Addrou Brunnenstrassc 4 1 


D-74564 Crailshcim, Germany 


Uotcrccbrift des zwvltan Erflndcrs 


Wotmsitz 


Full *mmc of second joint ini 


Second InvoatpHs signawrc 



a; 


Ri^idenco WqUhauggn-Mioholbaoh, 


Citizenship 


German 





7 


PoauimohriA 


Foat Off&co Address 


Judepgasse jWT ^2 


Wallhauaen-Micholba^sh, Germany 


flm FrIIo dnttw und wo^eDror Mitcdwler slnd die 
«ol$piochcndni Inftnmaiiancn uud thtoschriftfca hinsuiufu^n.) 


(Supply JimiJar infoonaiion and $ignauw for third uid 
subficqusmt joint invontons.) 
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